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n PEG-intron® , ^^-#a-T$fcm-^^Z»-^&^^^^^^?«.tBT 



1 



wo 03/076490 ^IF PCT/CN03/00179 

PEG nmmrmi:iR'^iim nhs mIo mtS:, 5643575 

-^^Wij4', :^0jAJ^m^^^fi^ PEG PEG 

Pa X,, 



'N (CHRj)j F (I) 

Pb X2 

Pa^ ^^^^nm^nmmyK'im.^^', 
j % 1-12 mmwi', 

X, x^^^ij^tei&jt^^^a, ^4" X, ^ (CH2X, X2 

l^T^4'61]*a:(CH2)„. (CH2)„OCO. (CH2)„NHCO. (CHj^CO, 

F ^Tkn=f-\>jsTm.^m^m: ^m. mm^ mm.^ wtm> ^ 
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Pa (CH2)„^ 

^N— (CHROj F (II) 

F ^m^'f-urm.^mmm'. nm^ mm. wtu> mm. ^ 

Pa (CH2)„\ 

]>N— (CHRi)j F (III) 

Pb (CH2)m 



O 

F jt3ifegiPiuT^4'6<j^*: mm^ Wi.u. mm. ^ 
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mm^:^m^n~^:^w, ii^-^* units': iv y 

Pa (CH2)„-.^ 

^N— (CHROj F (IV) 

Pb ^ ' 



n^oj^ 1-12 ^mm.', 

F Jt3tSTl^T^14'6<J^^: l^5^> 5^^^ SBS> W> ^ 

m*g:*:a0J6<J^-4':^rM, ^^-^1'$!l^±i^5^ HI IV 6tJ^ 
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mi^YMmz^umm^m (2) m (?) &^^m 
ms^Ymmz^-mm^^ (5) etj^^S; 
m4&YmMz^—mm±^ (6) ^-^^m-, 

m 7 ^Ymmz.-mm±m^m&mm^^m<. 



^:^:^mi^^ ii-iv m^^mz^:=^mm±^^, rt^IrI 



^ H2 n 



(V) 



n ^^imm. mmnm^m, iJtmmmz.umm^i'M^ 300 iy 

60000 o 
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|gZ.-SI (PEG) fi<j^t^m^$n Tm^: 



H2 n 

$P¥^> z:»S> IEra^> ^.mm. IET^> #TS. lExSlS^IES 

S R y^jW^mn, R 'K;?^^'^ 3-7 '^^JiT6tJ^^^;^^, ^n^f m 

wm.mmzs=.m (mPEo), ^'te^Zi-ni^'fiiitj^^z.-^^^t/ 

I3OO0 M^i^^, n^28. 112 450, i^r^SiJ^jSZ^:^^^*:^*? 1325. 
5000 m 20,000o iiFffl#*^¥*&^^*M^^SSg:#-7cPte6^^ 

PEG it^m'^\ci.mjt:^mm^^B^-^m^\^mm'^^)>K^±^ 
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m PEG-O-CH2CH2, 



:N-CH2CH2— OH 



m PEG-O-CHaCHz-^ 



O HO— CH2— CH2 

^" HzC^— ^CH2 + ^N— CH2CH2— O— CH2 

HO-CH2— CHJ 



H — (-0 CH2 

H— CH2 — CH2Y 



N — CH2CH2— O — CH2 




W ^it PEG-O-CH2CH2. 



NaH 



m PEG-O-CH2CH2'' 



Pd/C4i it m >HinPEG-0-CH2CH2, 



:n-ch2CH2— o — CH2 



:n-ch2CH2— OH 




m PEG-0-CH2CH2''^ 



m PEG-0~CH2CH2, 



N CH- 



m PEG-O CH2 C 

II 
O 



O 

II 

-C OH 
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m PEG-O-CH2CH2 OH + CI S— CH3 ► 

O R 

o I II 

H2N CH C OH 



m PEG-O-CH2CH2 O— S-CH3 



A pH 10-12 

I II 

m PEG-O-CH2CH2 HN CH C OH 

m PEG-O-CH2CH2 — NH— CH C OH + m PEG-O-CH2-CONHS 

O 

m PEG-0-CH2CH2^ || 

N CH C OH 

m PEG-O CH2 C I 



m PEG-O-tCHaCHg 

"^N-CH2CH2— OH 



m PEG-O-CH2CH2 
H2N NH2 ^^N-CH2CH2— NHa 



EtOH PEG-0--CH2CH2'" 
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MZsZimmmi\:.}s , Witi^ PEG 6<]^iSZ't4, PEG on^fn^- 

m PEG-O-CH2CH2 0-as&/°\^° 
"^N-CH2CH2— OH + / 



m PEG-O-CH2CH2-' 



m PEG-O-CH2CH2 II jj 

"^N-CH2CH2— O-c— CH2CH2 — C— OH 



m PEG-0-CH2CH2'^ 



3. ^-te 

^ . DCC/DMAP 

R COOH + HO C J ^ ^ '^^^ 

^ CH2CI2 
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^'^^mmm^wm-^mM^ mmm^ peg f^j^t/]^^^ 

'^s>x^^i.-^3\^^^m PEG ffir 

'1^^^, RTUiimjiit^fi^iiira^ttga^-^^ PEG m^m^^^-"^ 
!^±^#i3zffi^^KJt)^T^ PEG m^m^mMUf^^^—^^ 

^^^'\^}^^, $P^^^ (paclitaxel)> ^i^W, (Camptothecin)> 4^ 
^MM^ (Cinobufagin). -^^KXB. ( Clycyrrhetinic Acid) ^U^-^^ 
p^m (Scopoletin)o i^l^i^^^^lHJ^^^iJt^i^^ffi-^ V^^tW^fitl^ 
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it'^'^wMm^^mm. mn^m^"^ 0.5 m^-^ 50%^m']^]^^^WL 

m:^&m^^^ (^-^ 0.5 M^^ 20%) ^P3t#'tt^^6^Hffl^?f"M 

iij^^^^;i^Mi> rmmm^^mo 

jSLfitl, '^!l$ORr#jE Remington's Pharmaceutical Sciences, 18 )t&» 
(Mack Publishing Company, Easton, Pennsylvania, 1990)o ^i^tSli^if 
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200 so m^^m^m.itmmnm 

^^Ijo j^^:S.2^ (81%), m.^.: Se-SS-Co 

5 10000 6<J(PEG)2-N-CH2CH20Bz ( ^#iiJfi<J) 

50 *fi-¥^4', i«i^^4'ioA 0.1 ^M^^^ 0.5 

M^ym^mm, ^^^^^t^pA 200 m^^nm, Ttm^mu^ 
m, M^T-j^o j^^:4.6^ (92%). 'mj^.: 57-59-00 

^It 3 ^^"^M^ 10000 fiti (MeO-PEG)2-N-(CH2)2-0-Bz ( S±— 
^^ij#6tl) 30 m^^7K 1,4- -ftT^if 4^, ^jgjjpA 0.1 5^ Pd/C 

{t^^JM'^o (R]^i3i:i&4'ffiAE^ (ffi;^f^ 40psi), ^MWirBm 

U^^^M^=f'^o J^m-. 2.4 ^ (80% )o NMR (DMSO) : 3.5 (b 
r m, FEG^^m.)' 3.24 (s, 6 4^M.), 2.63 (t, 6 4^M.)o 

Y ?^:J^^6tIIIIZ.-^^MaE]KSim@l (2) tfy^m 

n^j^^mjJiLm 2Bx^o 1 loooo m y 

&«j|gZ*z:^t?J^i^ ((mPEG)2-N-CH2CH20H, ^^Mm 1 't'$"J#6U) 

^ 0.1 -^mr-wt^mmmmmm^ 20 ^^2.014?, ini^^4'ipA 
?jim:?^^t/. wmffi^sp^m^M^ji'?^ (o.iM, pH5.5) mm-nk, 
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mU^^^^M^T=f-'^o J^^-- 0.9^ (90% )o NMRODMSO): 3. 
5 (br m, FEG^mMd' 3.24 (s, 6 -tii), 4.45 (t, 2 ^M.), 2.82 (s, 
4^M.)o 

mPEG-M.mZM (3) 
n 5 ^^^M^ 5000 ^ mPEG jbPA 50 «5H-¥^4'» ^U^U 

^y^mm^ 2 ^m. 10 M^mMo i^.js'^^mm-^u, ijuat- 
4'n^4P#«p 0.12 m^=F-'mmw&mmM.o atm^^^MmrfUH 
ma^m^mm, i±m^Mu^m, mpa 150 m^z^m, ^tm^m 

U^^K^^^o J^m-. 4.8 % (96% )o NMR (DMSO) : 3.5 (br 

m, FEG^^m.), 3.24 (s, 3^8.), 4.32 (t, 2 ^m,)o 

2 ^m.mzsm^m&m'f- 20 s^f^^^tk^, >^ 1 ^m.m.it 
muxumz.mmm^m'^ ph -hm 10.5, ^jsapa 2 5 

000 fit mPEG ¥^15feil (*±-i^$'m), Jlfc^^^ 37"CTm 72 

m^ffl^7K^^M^T:^, X^^iH^^Jo /^^: 1.7 ^ (85% )o M 
55-57'Co NMR (DMSO): 3.5 (br m, PEG 3.24 (s, 3 

^S), 2.95 (t, 2^M.), 3.11 (s, 2 4^a,)o 

lilz:z:0#.¥^-Micm (4) 

n 5 ^^TM^ 5000 ifymz^~m^^m (mPEO) ^ 50 
^^nnui^y^mrn'miym. 10 ^^^^^jo ^m*PM^ 
jpa 3 m^'f'mm-m.W'mm 0.0s m^Tm^^^Zs^o iim^ 
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mnM!^^mmm, ^m^mu^^, mu iso m^z.m, jtm^ 

MU^^^M^=f'Bo 4.5 5S (90% )o NMR (DMSO): 3.50 

(br m, ?EG^^m,)^ 3.24 (s, 3 ^Md, 4.32 (t, 24-^)0 

2 i^MS^^ik^ik^^ 20 ^ff-^^^jX-t", JqA 1 3SS«. 

^ PH 10.5, ^BJqA 2 iS^^ 

5000 si'cyUU 12 

Bt, Mik^^'^PM pH ^'^^ 7o m^uw^wmM-^^. ^mnm 
^^mm^Tm, *^^m^^jo rm-. 1.9^ (94% )o m.^-. 55-5 

VCo NMR(DMSO): 3.50 (br m, PEG ^^Md^ 3.24 (s, 3 ^M.), 2. 
94 (M, 1 1.24(d, 3 ^^S.)- 

iC*=Hr^^g14fi^ Y J^:Jh^6<llgz:.-^^^^ (5) 

^^f^mmnm 3 b^^o m 1 jS^^-t*^ 5000 6<ji^z:.-^#.¥ 

^ij 4 20 «?f-m¥'J^, #fRl^^^'t';&PA 1 ^^^M^ 5000 

fKj m Zi - Hl^ ¥ H-^ Zi^TZlSI SEJISSg ( mPEG-0-CH2-C0-NHS ) 

m 0.1 ^^HZa^, mw7t^, M^Mti^mm. n^mi3uAz.m^o 
7±m^mu^, M^^-^r Y m^^^ peg ^'itj^^^^a-^^^ 

^^^-feittt^^o rm-. 0.98 |£ (50% )o 

0.5 ^ Y m^^^ mPEG ^^i^ 10 ^^r.M.^'m> 
A 7 mMJ^ (NHS) ^ 13 B«— a£ 

jg^ (Dcc), :^?aT» 6 /hst, M^Mi^^M, m^muA 20 m 
^^'RW (iPA) ^, Tim^^Mu^^^n^'^T^'' 0.48 ^ 

(96% )o NMR(DMSO): 3.50 (br m, PEG ^^^)> 3.24 (s, 6 -1" 
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S.), 2.81 (s, 4 ^M), 4.15 (s, 2 ^M), 4.07 (t, 2 ^M.), 4.48 (t, 2 

m 4 20 m9\^=•MW'm,n\^mm'^1Jl\^^ 1 5000 

6^|^Z.~^#.¥l^-^¥^T— ifeMl^il (mPEG-O-CO-NHS) 0.1 

#^-feit^^4ho 0.98 5S (50% )o 

0.5 ^ Y M^^^ mPEG 10 m^r.M,^m. lR]^y^4'ilP 

A 7 «^ N-|gST-15feIEJK m 13 «5Sz:Jf a^^-MJK , ^iST 

6 /jNHt, *35^hB^^j, pi^»A 20 m^^nm ■t-, a^si 

o rm-. 0.48 ( 96 % ) o NMR(DMSO): 3.50 
(br m, PEG 't'fit}^), 3.24 (s, 6 ^fi), 2.81 (s, 4 ^M), 4.15 (s, 2 ^ 
M), 4.07 (t, 2 -ta.)- 

7 

Xt^^S^^Jglifi*! Y M^^m PEG (7) 

^^^^mjn^m 2 m^o ^ i ^^^^m.^. loooo 6<i y m^%m 

Z.-m ((mPEG)2-NCH2CH20H)) C^M^] 2 4'$iJ#6^) IEM^^ 



IS 
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150 m^z^m, o±m^mu^^^K^=^Mo j^m-. o.s:^ (8o%)o 
m 1 3^^^*^ 10000 fitj Y m^^&^wz.zim-^mwtm 

((mPEG)2-N-CH2CH20Ms) 30 5%Ui^^^U.7K^ 

^nm^, ^mui^^M^^fMo rm-. o.i^ (70% )o 

Vm^^tl^^EGm ((niPEG)2-N-CH2CH2NH2) 

^, ^mUm^M^'^i^o J^m: 0.42 ^ (84% )c NMR(DMSO) : 
3.50 (br m, PEG 't'fi^lii), 3.24 (s, 6 ^M), 3.05 (t, 2 ^S), 2.56 (t, 

2-1^^.), 6.71 (s, ^^mM.^^^ 2^m)o 

mmm 8 

75 cmmm 2 m^mm 5. e mnm 5 mmmm^m 
mci-^i}tmmm^ (ph 7.4), =fi}tm^^m^ 5 ^m. 
WL^ PEG a -=^^m^\^mih 3: 1, mwi^ 4'cymmmm 1 <j^ 
Bt, s^^MT^:^ 5 /jNH^r, mmmmm^=fiftmmm^ 0.5 ^:^/ 

ZsZim ^oi-TiitMtfy^^mo SDS-PAGE M.^f^^^^W^t^ 

SDS-PAGE ^mm^^m^^J^tfy PEG-IFN ffi+Zl'^S 

mkmmV^mmm (8-16%) ?i^lS%i!73c^il^ffi Coomassie ^^*4 
M^&^M-^, ^ PEG-IFN ^-^^"f W PEG ^^^nffi titrisol 

mm^^^ SDS-PAGE m^mm'i^7KmM)^s^ 5%mm.itmmm 
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^, 10 ^^^wk^mm'i^Tic.^^, ^jsST o.iNtitrisom^?^4' lo 
mm^ym titnsoi ^mth, y-peg-ifn w^umm^m 

Y m^^^ PEG-NHs m^m^ e -=fi}tmm^^ 

5 mmu^m^^m^ p -^j^^^^vs^ (ph 7.4)0 ^jfe^s^i^ 

^'f-^fi^ Y m^^mzsum ^ p -=r-mm^^^^> sds-page ^ ce 

10 

mm 5. 6^mmm:> m^iom^=:.m.W'm^, raA9o^^6<j^ 
m ^m^mu^nmz.mm^^B%^=fmo r^m-. 0.8 m 

%), m.^.'. 55-57°Co 

Y ?^^^6<j PEG m^^^ 

mm 5. 6 10 ^^^-t:?:^^. wpa 0.12 ^^sit 
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(80%), i^j^z 56-58'Co 



^mm 12 

Y m^^^ PEG ^^i^-^^llt^^* fi*!^-^ 

!iti^«*, 12 i-i^a^^HEPi ^ 16 ^j^w-^^M^ptt 

Z^mm^BK^T-Bo J^mOJS^ (75%), it*: 57-59'Co 

13 

mm 5. e^mnmy m^2om^=:-uw'm^, m\iA3om-^^M 

l^^p^Sg, 20 l-^S^^=aPi ^ 20 ^^6<J^¥««.*ntb 

12 <l^Ht, X^^^c^^^flJ, flj^^jlPA 20 *ft- 1, 4-— ft7N^4^, 

3i^^ii^^^ji:?SMz.^^^;5tt^o ^^tf»ioo 

^^:^o J^^:0.92:^ (92%), ')$^: 56-58°Co 
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mm 5. 6 10 m^-m.^-)M^, mm^^^m-bu 0.2 « 

topa-^ 70 m^-^w^m^-uwmmm 10 m#^^o s 
^ip 60 ¥SM«Ptt:B$ o i^trnm^^^TUHu^mw 12 

nmzsmm.mfsi^=F. m^t^o j^m-.o^e^ (6o%), 58- 

60"C o 

^mm 15 

8 m^-^^ 2 ^mm=f- o.9%m.7mw„ n3\ 100 m 
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Pa 

^N— (CHRi)j F (I) 

Pb — y^2 

j ^ 1-12 6*1^; 

\^rm.^mmm: (cu^x^ (ch,)„oco> (ch2)„nhco^ (ch2)„co, 

Mn^ 1-10 ^^m-, 

F S3tsiFi^m4'6<i««: ifeic. wtm> ^ 



:n — (CHROj- 



4> -#iWT^n^^6<jYJ^^^6tj^Z.: 

Pa (CH2)n- 

Pb (CH2)n-- 



(II) 
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nfBj^ 1-12 m^m-, 

mm-, 

F mm^'^UTm^mmm: ^m. m.&. mm., mm. ^ 

Pa (CH2)n-^ 

^N— (CHROj F (III) 

Pb (CH2)m ^ ' 



O 

n> m^Pj ^ 1-12 ^^Mi; 

F Mm^i^&.rm.^mmm: ^m. mm. mm. mm.: mm. ^ 

Pa (CH2)n\ 

^N— (CHROj F (,v) 

Pb C ^ ' 



O 
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■mm; 

F ^m^^\ixrm.^&^^m: Bm. mm. mm. mu. mm. ^ 

Bmmm±m&j^m}^^^mo 



H2 

^ ^^c-^^^o-)^ (V) 

8. ^^^fij^^ 7 m^m^±^, R z.m. 
^nm. ^^nm. ^rm. j^s^u^i^^So 

glj 60000 o 



10. -mmtaumm^ 4 Fmmmzs-mm±m&^:^^, 



IK -|t$!l^$p;feSif!j^^ 5^6 m^mWZ^^mm^^^lim, 
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i3> nmm^ 1-9 t,--mmmm^mjt^mm f ^mm^ 

14. tLumm^ 1-9 :t-^>^i^fitJf?f^tiS3l^^* F 

17. -pamm^ 16 m^^m^^, ^m^^j^^M^m 

18. immm^ 13 mmm^^^, mmmm^^^^m 

19. famm^ 18 mm^i^m^^, pm^^mm^'&n 
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2K -^rn^rn.^^, ^^-ttmmmi^ 13-20 ^—pmm^ 
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n HO— CH2--CH2 

2n-2 / \ \ 
H,C CH, + ^ 



N — CH2CH2— O — CH2- 



HO-CH2— CH2 



H ( ^ CH2 CH2 
H — CH2 CHzY""^ 



n CH2CH2— O — CHj 

n 




¥ « ^ ^ CH2— CH2-)^^ 

CH3-(-0 CH2 



n — CH2CH2— O — CH 



NaH 
Pd/C 



■CH. 



m PEG — O— CH2CH2, 

m PEG — O— CH2CH2'' 
(1) 




:n-ch2CH2— OH 



VfO 03/076490 

m PEG-O-CH2CH2. 
m PEG-O-CH2CH2'' 



2/7 



m PEG-O-CH2CH2. 
m PEG-O-CH2CH2'' 

m PEG-0-CH2CH2^ 
m PEG-O-CH2CH2'' 



:N-CH2CH2— OH + 
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.0 O 

N— O—C— O—N'' 
O O 




o 

m PEG-O-CH2CH2 II 

"^N-CH2CH2— O-c—o— N 



m PEG-0-CH2CH2^ 
(2) 

O 

^N-CH2CH2— OH + CI S— CH3 

O 




: N-CH2CH2 — o s CH3 

o 



NH4CI 



NH, 



m PEG-O-CH2CH2, 
m PEG-O-CH2CH2'' 



O 
II 



:N-CH2CH2— NH2 + I N CH2CH2 — C— O-N^ 



m PEG-O-CH2CH2, 



m PEG-0-CH2CH2'' 



N-CH2CH2~N C— CH2CH2 N I 



(7) 
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3/7 



m PEG-O-CH2CH2 OH + CI S— CH3 *- 

O 

O 

O II 

II H2N CH2 C OH 

m PEG-O-CH2CH2 O — S-CH3 ^ 

^ pH 10-12 



m PEG-O-CH2CH2 HN CH2 0 OH 

(3) 



m PEG-O— CH2CH2 OH + CI S--CH3 



O O 

II 

H2N OH 0 OH 

O ' I 

m PEG-O— CH2CH2 O — S-CH3 ^"^3 
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